cAMP stimulation of vasopressin and oxytocin release and regulation of vasopressin mRNA stability: role of auto-facilitation.
The effects of cycloheximide and actinomycin on 8-bromo-cAMP (8-Br-cAMP) stimulated vasopressin and oxytocin release from the posterior pituitary and vasopressin mRNA content of the supraoptic nucleus were studied with perifused explants of the hypothalamo-neurohypophyseal system. 8-Br-cAMP stimulated vasopressin and oxytocin release from the explant for up to 6 h. Inhibition of protein synthesis by cycloheximide completely suppressed the response to 8-Br-cAMP. When gene transcription was inhibited by actinomycin, vasopressin release was stimulated by 8-Br-cAMP for approximately 2 h, but the response was not sustained. Vasopressin mRNA content was not changed by 8-Br-cAMP in the absence or presence of cycloheximide, but it was significantly decreased by simultaneous exposure to 8-Br-cAMP and actinomycin. Actinomycin alone did not change vasopressin mRNA content. Since other studies have demonstrated that cAMP stimulates vasopressin gene transcription, and since vasopressin mRNA content reflects the balance between gene transcription and mRNA degradation, the effect of actinomycin and 8-Br-cAMP on vasopressin mRNA content suggests that 8-Br-cAMP also decreased vasopressin mRNA stability and thereby induced a rapid turnover of vasopressin mRNA. The effects of cycloheximide and actinomycin on vasopressin and oxytocin release suggest that ongoing protein synthesis is required for stimulation of hormone release. Since the posterior pituitary hormone stores are not depleted with a stimulus for release that is even more potent than cAMP, it is possible that cycloheximide and actinomycin depleted smaller pools of the peptides such as those responsible for intranuclear vasopressin and oxytocin release. Further evidence that intranuclear release of vasopressin and oxytocin is a prerequisite for cAMP stimulation of vasopressin and oxytocin release was obtained by demonstrating that d(CH2)5-D-Tyr(Me)VAVP, a potent combined V1a/V2/oxytocin receptor antagonist blocked stimulation of vasopressin and oxytocin release by 8-Br-cAMP.